This Page Is Inserted by IFW Operations 
and is not a part of the Official Record 

BEST AVAILABLE IMAGES 



Defective images within this document are accurate representations of 
the original documents submitted by the applicant. 

Defects in the images may include (but are not limited to): 



BLACK BORDERS 

TEXT CUT OFF AT TOP, BOTTOM OR SIDES 
FADED TEXT 
ILLEGIBLE TEXT 
SKEWED/SLANTED IMAGES 
COLORED PHOTOS 

BLACK OR VERY BLACK AND WHITE DARK PHOTOS 
GRAY SCALE DOCUMENTS 



IMAGES ARE BEST AVAILABLE COPY. 



As rescanning documents will not correct images, 
please do not report the images to the 
Image Problem Mailbox. 



Appl. No. 09/917,751 
Amendment dated: June 28, 2004 
Reply to OA of: March 29, 2004 

REMARKS 

Applicants have amended the claims in order to more particularly define the 
invention taking into consideration the outstanding Official Action. Applicants most 
respectfully submit that all of the claims now present in the application are in full 
compliance with 35 U.S.C. 1 1 2 and are clearly patentable over the references of record. 

The rejection of claims 30-49 under 35 U.S.C. § 1 1 2, second paragraph as being 
indefinite for failing to particularly point out and distinctly claim the subject matter which 
applicant regards as the invention has been carefully considered but is most respectfully 
traversed in view of the amendments to the claims. Entry of the amendment is in order 
to at least place the application in better condition for appeal. 

As correctly noted by the Examiner, claims 30 and 40 contain a typographical 
error in including the word "fix" in the definition of the ring substituent. The word "fix" 
should read "six" as would be appreciated by one of ordinary skill in the art and as noted 
by the Examiner in the Official Action. The necessary amendments have been made 
to each claim to obviate this rejection. Accordingly, it is most respectfully requested that 
this aspect of the rejection be withdrawn. 

Applicants note the Examiner's comments with respect to claims 33, 38, 43 and 
48. The Examiner's position is correct. The lack of antecedent basis resulted from an 
error in the dependency of the claim as also would be appreciated by one of ordinary 
skill in the art to which the invention pertains. The dependencies for these claims have 
been corrected to provide proper antecedent basis for the claimed subject matter. 
Accordingly, it is most respectfully requested that the rejection of these claims for lack 
of proper antecedent basis be withdrawn. Applicants most respectfully submit that all 
of the claims now present in the application are in full compliance with 35 USC 1 12 and 
are clearly patentable over the references of record. 
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The rejection of claims 30-49 under 35 U.S.C. § 1 03 as being unpatentable over 
Liao et al. combined with Cho et al. and Sato et al. has been carefully considered but 
is most respectfully traversed. Applicants note the Examiner's comments with respect 
to the finality of the rejection and have reviewed the cited portion of the MPEP 
§ 706.07(a) but believe that the amendments previously made by applicants, were 
expected amendments and the present official action should not be final. 

In any case, applicants most respectfully submit that all the claims now present 
in the application are in full compliance with 35 U.S.C. § 1 12 and clearly patentable over 
the references of record. 

Applicant basically concur with the statements in the official action concerning 
the teachings of the Liao et al. '087 reference. As stated at column 2 line 3 of the 
patent, the formula of the cyanine of the invention is shown as a structural formula I. 
The only variable in this formula is the value of n which represents an integer of 1 and 

2. Thus, it would be appreciated by one of ordinary skill in the art that the R 
substituents must be identical and this is necessary to obtain the results of the 
invention. There is absolutely no suggestion or motivation in this reference to suggest 
the modification of the R substituents with the expectation of obtaining the results 
achieved in the Liao et al. reference much less the improvements obtained by the 
presently claimed invention. Such a modification is contrary to the clear teaching of the 
reference. 

The teachings of the secondary reference to Cho et al. which includes as 
counterions TCNQ has been carefully considered. The counterion set forth in the 
primary Liao et al reference, X", represents an acid anion which is preferably a halogen 
anion, alkylsulfate anion, arylsulfonate anion or a perchlorate anion to provide a cyanine 
which is thermally stable and soluble in various organic solvents. The Cho et al. 
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reference relates to an optical recording medium comprising a TCNQ charge transfer 
complex having an organic electron donor form from a cyanine-based dye shown by 
formula (I). When the optical recording medium is irradiated with a laser beam, the 
cyanine-TCNQ in the recording layer absorbs the laser beam and is melted or 
decomposed thus recording information. Reproduction can be accomplished by reading 
the reflectivity difference between the recording portion and the non-recording portion 
with lower power than the recording laser. 

In the formula (I) of Cho et al., R represents a heteroaromatic residue and R' 
represents alkyl; n represents a positive integer not less than 2. Clearly, one of ordinary 

skill in the art would appreciate the unequivocal teaching in Cho et al that n must be at 

least 2 and R' alkyl. Therefore, one of ordinary skill in the art would not combine the 
teachings of Liao et al and Cho et al to arrive at the presently claimed composition as 
the necessary motivation to make the modifications is not present, other than in 
applicant's specification which may not be used as a teaching reference. Clearly, Liao 
et al. states that the R substituents must be identical and are not alkyl but are 
methoxycarbonyl benzyl. 

In addition, the requirement in Cho is that n represents a positive integer which 

is not less than 2. This does not include the trimethine compound of formula II in the 
composition as presently claimed. This is a claim limitation which cannot be ignored. 
There is simply is no motivation to combine the references and arrive at the presently 
claimed invention when the teachings of the references are considered in their entirety 
and as would be interpreted by one of ordinary skill in the art to which the invention 
pertains. 

In the Official Action it is urged that the Sato et al. reference '839 teaches that 
unsymmetrical indoleneic cyanine dyes have higher solubility and stability. Reference 
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is made to the abstract. It is further urged that indoleneic and benzoindolenic dyes are 
described throughout. The addition of stabilizers is disclosed. The addition of various 
materials to the recording layer is disclosed including polymeric binders, the polymeric 
binder is held to act as an adhesive/glue. However, none of these teachings overcome 
the deficiencies of the combination of the primary and the secondary reference nor 
render obvious the presently claimed invention particularly in view of the unique results 
achieved by the present invention as is set forth in the exemplication in the present 
application. 

Moreover, applicant point out that the cyanine-TCNQ complex dyes disclosed 
and claimed in the present application had better photostability than the components 
disclosed in the Liao et al. '087 patent. The test data of the cyanine-TCNQ disclosed 
in the present application was reported in the attached article entitled "Quencher Free 
Optical Recording Materials: Photofading Experimental and Anti-Photofading 
Mechanism Studies". This is further evidence of the results achieved by the presently 
claimed invention. 

For the above reasons, a combination of the Liao et al., Cho et al. and Sato et 
al. references as set forth in item 5 on page 3 of the Official Action do not render the 
presently claimed invention prima facie obvious since the necessary modifications are 
not found rn the references and applicant's specification may not be used as a teaching 
reference to combine the references and obtain the presently claimed invention. This 
is especially true in view of the results achieved by the presently claimed invention 
already of record, as set forth in the specification and is attached hereto. 

In addition, Applicants again wish to note the background of inventor Liao. The 
inventor, Wen-Yih Liao who is a leader in the department of the data storage media 
technology, had worked in Industrial Technology Research Institute for 23 years and 
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describes the conditions for experiments conducted and which it is believed establishes 
the patentability of the claimed invention as requested by the Examiner. 

Condition for technology in the invention 

1. The equipments are conventional. 

2. The use of temperature as reference to experimentals at page 10—18 of 
description. 

3. How to progress as following 

mixing a cyanine-TCNQ dye and an appropriate solvent as a TFP applied on a 
disk with a weight percent of 1 .5%~2.2% under the basis of solute/solution and then; 

coating rotationally a mixture of the cyanine-TCNQ dye and the TFP on an 
unused plastic film by the use of an optical measurement system as ETA-RT (STEAG) 
to measure a wavelength on a plurality of refractive index as n+ik, wherein said the 
process respectably relates to a absorption of the dye 

4. Relative to experimental data between prior art and the invention 
Providing a comparison between prior art (Morishima et al.) and the invention 

following the sheet; and where k is an absorption coefficient: 



TERM 


n+ik (658nm) of Dye-X (Prior Art) 


n+ik (658nm) of Dye-TCNO (invention) 


L-type Cyanine 


2.383+0.047 i (S0363-CIO4)->benefit 


2.150+0.098 i (L-E03-TCNQ)->benefit 


SL-type Cyanine 


2.104+0.015 i (SL-PF6)->benefit 


2.090+0.045 i (SL-TCNQ)->benefit 


S-type Cyanine 


2.210+0.015 i (S-PF6)->benefit 


1.980+0.040 i (S-E03-TCNQ)->benefit 



As a conclusion, with respect to said the data combinations, a higher solubility 
of the invention with Cyanine dye-TCNQ complex is better then the Morishima's, which 
the solubility of the invention is 32 wt% and the solubility of the Morishima isn't higher 
0.5 wt% and, could be equal to 0.5 wt%. 

Note: Reference to experimental examples at page 10-18, of description, which had 
been stated the details. 
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In the Official Action, on page 5, it is urged that the Liao reference teaches 
mixtures of pentamethine and trimethine indolene cyanine dyes bearing methyl esters 
of 4-benzoic acid substituents in appropriate ratios for recording. It is then stated that 
the use of the methyl ester 4-benzoic substituent is disclosed as resulting in gains in 
solubility and thermal stability. However, as previously noted by applicants, it is a 
requirement of the reference, as would be appreciated by one of ordinary skill in the art 
that both R substituents contain the 4-benzoic acid substituents and there is no 
suggestion to remove one of the substituents in accordance with the presently claimed 
invention. 

The statement that the Sato et al. reference teaches that changing one of the end 
substituents to make dyes less structurally similar is old and the resulting increase in 
solubility well known in the art. This is clearly hindsight reconstruction based upon 
applicant's specification. One of ordinary skill in the art would not interpret the 
references, in their entirety, to make the necessary selection to arrive at the presently 
claimed invention. Accordingly, it is most respectfully requested that this rejection be 
withdrawn. 

Applicants note the examiner's comments with respect to the data present and 
believe that applicant's invention is clearly patentable in that a prima facie case of 
obviousness has not been established by the rejection for the above reasons. Clearly, 
the testing and information presented, including those in the attached Journal article 
must be taken into consideration and given some weight and clearly evidence the 
advantages of the presently claimed invention. Accordingly, it is most respectfully 
requested that this rejection be withdrawn. 

The rejection of claims 39-40 under 35 U.S.C. § 1 03(a) being unpatentable over 
Liao et al. ( ( 087, combined with Cho et al. and Sato et al.) and further in view of Ishida 
et al. has been considered but is most respectfully traversed for the above reasons. 
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The Ishida et al. reference is stated to teach the dyes of formula I mixed with 
TCNQ compounds A1 or A2. It is stated that the use of a recording layer having 
thickness of 50 to 300 nm is disclosed. The use of various metals such as the preferred 
gold, silver, aluminum, copper or chromium alloys is suggested. However, none of 
these teachings overcome the deficiencies in the initial combination of the references 
and for the above reasons, it is most respectfully requested that this rejection be 
withdrawn. 

In view of the above comments and further amendments to the claims, favorable 
reconsideration and allowance of all the claims now present in the application are most 
respectfully requested. 
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P^rL'* Opucal properties of £ 
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tobid vi'. energy l* v *i* <?f cyinirw-TCNQ compter fan- £<ru> 
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E05-TCNQ; 



7*3 



1*7 
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-7 :15 



7^4 



1.66 
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-7.105 
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:.4S 



-7,11? 
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-5.46S 



feu (eV) 



-5.626 



-5.643 



(TCNQ" tn CytoSnc) 



-d. 152 



-3.511 
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From Table tf, the rcRecdvicy of corrioonenL III remains 
50* or more eve* After 1200 min of exposure to 3000 Xs 
lamp exertion, and it still fulfills the requiiermsM of DVD- 
R media <3!T CNR. 2 ^5 dB. reflectivity g 45%). while the 
xeBcccMtv values of those of component 1Y and component 
V ccnuiinlrig commercial cyaninc dye with or without 
commercial cuenchcr added arc le» then the 45*. T*HS 
indicates that the ch*ge transfer complex in fonnuLaaon is a 
correct choice for improving performance. 

1 =* J ArtrfpAafP/adcng /wwi^m of cyaninc-TCSQ com- 
plex: l-siep photoifiductd electron transfer process (2* 
stejKPET) 

According » ciw following equation* proposed oy 
Dahne.** : 

£u™> « &* - -4.42 - (V «. As/AgQ SCE) (1) 

Amu *in?* 

tile energv levels of she lowest unoccupied iuol«:o>r o:bixai 
£lumo andlfcigbest occupied molecular orbital E k cmc »of the 
' dvc caa bei calculated from the reduction potential g M of 
Se dye'Bpd the energy ^ (eV) (Table IV), *blch 
corresponds to the %vavelenfth of .maximum absorption ot 
the dye. For the convenience, we divide the molecule 
orbital of cyaninc-TCNQ complex huo aw mail) structure of 
eyanimr carrying positive charge, and TCNQ" carrying 
wgadve'ebao*- The calculated values for the dye arc given 
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-5.75 1 : 


-J .320 
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-3.811 
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-0.263 
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-7.1Z5" 


-4. 157 
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ropeeively. 
' b> Reference Rose Bengal fTCO. = 0. 14 

ia Table IV. Comparing the HOMO orbitals of cyanine* and 
TCNQ- ^ cvanine-TCMQ complex, we found fc«U the 
HOMO energ^ level of TCNQ' was relatively low its 
r-^rnr pf>hi<tv f Rt^ wasJac h. This result also confine As 
j^eral electron acciptor role of TCNQ in cyairine-TCNQ 

"Table V iadieatea thai there are two stable charge traflsfer 
aosorpdon peaks (at about X = 740, 840 am) in the solution 
of cytuiina-TCNQ complex. There ar* two st^U m^ecutor 
oxbiSTexisttog bctw^a HOMO *cd LUMO of TCNQ » 
'&e cyaoii»-TCNQ complex.. They are denoted CTU ana 
CTL2 resoectively. The energy levels of £cru and Em* 
were ilso calculated from eqns. (1), (2) «md (3) (as shown ia 

Accordine » lo Tables V and VI wa propose the 
mechanism of 2-step PET to describe the electron waster 
process of cyanins-TCNQ complex uader light faadwttOii 
feee Fig. 3). The 2-step PET process involves a cychc 
ZJwiftf of Step 1. FL, and Step 2 between HOMO. 
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LUMO of cyanine" end TCNQ". respectively, where Step 1 
;md Step 2 are PET processes.' lJ The PET proc&ss of Step 1 
includes the electron transfers from the HOMO to LUMO of 
cyanine* while the dye is excited by light irr&diacien (Av ( ). 
Tile dccrcrani of !? 'I.e.. Jorutaiton no.tsadall of the 
electron inat jumped to LUMO of cyanine" increases the 
driving force of electron transfer from the LUMO of 
cyanine*. to! the LUMO orbital of TCNQ". and forms the 
transition itace of cystine 2 - and TCNQ : ~. free enargy 
ciiangc of Skep 1 h aGi- 

TSe deepen transfer to t.-UMO oibltil of TCN'Q" after 
going tfirough FET process of S«p L ;heo returns to HOMO 
orbital of TCNQ" by eniuiog auorescsnce (shown in 
Tscie V), T'na PET process of St«p ? includes electron 
uansfer ft or. ihc KOMO to i.ic CTL! -ind energy 
levels of TCNQ" while chn dye eKriccb ?y light irradiation 
(/■rvi, and >i t^>rc$pccuvely>. Thi.* decreased trje /P of electron 
aid increases the driving force of eiectror; transfers froo the 
CTL energy level of TCNQ" to the HOMO orbital of 
cyanine". Cyanine-TCNQ aye ones: a$ain returns to a 
, ground stare, w.-ucfc is in cy&oinc + and TCNQ" states. Free 
energy change of Step 2 is &Gj. 

Furthermore, the ire* energy change AGi, can be 
calculated by the following simplified Relim-Veller equa- 
tion if trie edited molecule is {be electron doner: 

AG « iE(0+/D) - E(A/A')] - JT(eV) (4) 
. = 23 06;tW/Z?) - ECA//0) - (5> 

where E(D*/E>) is toe oxidation poteacial of the electron 
donor molecule, EM A") is the reduction potential of the 
electron acceptor molecule during the PET process, and 5" 
is the energy required, whea the electron i$ excited by light 
fit>m a low ;to high caergy orbital. The calculated values of 
LG\ and are given in Tables VH and ^Td, respec- 
tively. : 

'Since 'AG; aad AGz are all negative, we can conclude 
that the 2-afcep ?ET process or cyanine-TCNQ complex is 
spontaneous and thermodynamical. Therefore, ihe cyaain'e- 
TCNQ complex returns ic« the ground state immediately 

Tibte Vll, i Gibbs ate energy change daring Step 1 of PET process. 
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while the dye molecule is excited by light. 

Under light exciration. oxidation proceeds Co induce dye 
pbo:ofading. <IJ) As mentioned above the cyaninc-TCNQ 
complex may return to the ground state Immediately through 
spontaneous 2-step PET under light exeiradon. Thus me 
oxidation and the 2- step PET ere. parallel and competitive 
reaction in cyanine-TCNQ. 

In order to disdnguish which reaction dominates, the 
Otbbs free eufcrgy chajagc from cyaaine dye to the formation 
Of Superoxide radical anion Of* AGo2»* 6> ^ A^rcpt jo 
step I of the 2-step PET process were calculaisd and listed in 
Table IX. 

From the of Oibbs free energy change in Table IX* 
we find that the parallel processes mentioned above are berth 
spontaneous and thermodynarnical. The results also reveal 
thai a quencher or aucioxjdant ia not added, and Oi molecule 
forms oxides with me excited cyanine molecule through the 
PET process. Thus photofadlng of dye molecule is induced 
and makes the photostability of cyanine dye poor. Punher- 
morc, the absolute values of aGqz of cyanine-TCNQ 
complex are all smaller than AG w i, which implies mat 
during step I in Che 2-srep PET process, cyanine-TCKQ is ia 
a favorable position 10 resist oxidarioo- Thus. cyanine- 
TCNQ complex has better resistance against the photofading 
reaction whea the dye is attacked by oxygen while the dye 
molecule is excited by light. 

4. Conclusion 

Based ' on the photofadbig experiments of xenon light 
exposure, the optical disc on which these lab-made cyanine- 
TCNQ complexes without addition Of any quencher or 
lightstabiiizsr in the formulation served as recording layer 
has better anti-photofading capability than cornmercial 
cyanine dyes with the commercial quencher added which 
also serve as a recording layer. These charge transfer 
complexes formed between cyanides and TCNQ rendered 
better antiphocofading properties owing to the spontaneous 
2-step PET process while the dye is excited by light to 
prevent attacking by oxygen molecule. 
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